Introduction
Over the previous two decades, important institutional changes have occurred worldwide that have profoundly affected the links between poverty and natural resource management. Two trends stand out in particular. First, decentralization reforms have led to a full or partial transfer of property rights and responsibilities over natural resources from the central state to the local level in many countries around the world (Ribot, 2002) . This trend, also referred to as 'devolution', has led to a more prominent role for local resource-dependent and poor communities in natural resource management. The second trend stems from globalization. Growing economic integration among countries has affected the economic incentives faced by local communities and has increased the role of the private sector in resource extraction (Johnson et al., 2001; World Resources Institute, 2005) .
1 So while decentralization is shifting decision-making processes to a more local level, globalization is increasing the role of global actors in the process.
Devolution intends to improve resource management outcomes by creating a sense of ownership over resources by those who use them 2 (see for example, Ostrom, 1990; Edmonds, 2002) . Poverty alleviation is often a side objective of devolution because local communities could benefit from more sustainable management outcomes and also may be able to capitalize on their newly established resource rights. A number of studies, however, highlight weaknesses underlying current decentralization programs 1 Despite growing 'resource nationalisation' and increased state control over resources such as oil and gas, for example, in Russia and Venezuela, since the turn of the century, the overall long-term trend has been one of growing economic integration among countries.
2 It should also be noted that pragmatic reasons such as a history of state failure to manage resources sustainably and government budget cuts have also driven trends towards decentralization in natural resource management in many developing nations (Bulte and Engel, 2006) .
(e.g. Baland and Platteau, 1996; Larson and Ribot, 2004; Bulte and Engel, 2006; Ribot et al., 2006) . In particular, insufficient transfers of resource management responsibilities, insecure property rights, and a failure in dealing with externalities have often undermined the incentives for local communities to manage natural resources sustainably.
A substantial body of research has analyzed the determinants of success of community-based natural resource management (CBNRM) (e.g., Ostrom, 1990; Bromley, 1992; Baland and Platteau, 1996; Agrawal, 2001 ). This literature, however, focuses largely on intra-community processes. IED Working Paper 8
In doing so, we explicitly focus on the interactions between local communities and commercial actors (firms). Such interactions may lead to one of three possible outcomes Engel and López, 2008) . First, given weak property rights, commercial actors may unilaterally exploit resources without resource owners' consent. This outcome was, for example, observed in a case of a petroleum firm exploiting community land in Ecuador despite the community's resistance. 4 Second, the two parties may negotiate a resource exploitation agreement, under which the commercial actor compensates resource owners for the exploitation of the resource. This case is, for example, the most frequent outcome in Indonesia, where communities have exercised newly gained property rights over forest resources by negotiating logging agreements with timber companies (Palmer, 2006) . 5 Third, communities may successfully fend off commercial interests and prevent exploitation of the resource, as observed in a conflict between an indigenous community and a mining firm in Brazil. 6 In the first two cases, the outcome is often one of pervasive environmental damages, with local resource owners receiving little or no financial compensation.
In this paper, we adapt a model from earlier work by Engel et al. (2006) , and Engel and López (2008) . The model combines conflict and bargaining theory and sheds light on the conditions under which such community-firm interactions result in conflict vs. negotiated agreements as well as the impacts on community welfare and the environment. It differs from earlier analyses as follows.
The previous analyses focus on the impact of endogenous third-party interventions that are linked to the level of resource extraction negotiated. Such interventions cause the resource-extraction level and negotiated payment to be non-separable. Here we simplify the model by abstracting from such third-party interventions. In our model, the extraction level and negotiated payment distribution are hence separable. This simplifies the analysis considerably and allows us to present a more intuitive analysis of decentralized community-firm interactions and the impacts of globalization on these interactions. The simplified model also permits us to better assess and compare the effectiveness of four alternative policy approaches for enhancing environmental quality and/or community welfare: (i) external property rights enforcement; (ii) poverty alleviation measures; (iii) providing alternative income opportunities to local communities; and, (iv) incentive payments. We show that there are important complementarities between the three approaches. Our analysis of incentive payments draws on an earlier paper by Engel and Palmer (2008) . That paper, however, focused only on such payments and did not consider the broader issue of how globalization and different types of policy approaches might affect decentralization outcomes.
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In this section we first present a game-theoretic model of community-firm interactions, which links conflict and bargaining theory. The conflict component is discussed first, followed by bargaining over resource extraction. We then link the two components and discuss the impact of parameter values on extraction and community welfare. This section ends with a discussion of the impacts of globalization within the context of our model.
Conflict theory and property rights formation
To make the presentation more concise, we refer to the commercial actor as 'the firm', to the natural resource owner as 'the community', to the natural resource as 'the resource', and to resource exploitation as 'resource extraction'. To allow for the common weaknesses of devolution programs as described in the introduction, the community's property rights are assumed to be weakly defined in a legal sense and poorly enforced by the government. Communities then have to rely on self-enforcement to stop firm operations. In practice, this often takes the form of blockades or sabotaging equipment required for resource extraction. 7 With weak de jure property rights, each of the actors can in principle obtain de facto property rights over the resource, e.g. the firm may unilaterally exploit the resource if it has enough power to win a war of attrition, or the community may prevent that if the power conditions 7 Hook and Ganguly (2000) study three cases of increased conflict in countries where multinational firms undertake resource extraction activities and where local communities have attempted to blockade or sabotage these activities: Shell in the Niger Delta, Bougainville Cooper in Papua New Guinea, and Freeport McMoran in Indonesia. Richani (2005) examines how the presence of commercial actors, especially those in the extraction industries, contributed to intensified land conflicts in Colombia.
are reversed. The implications of more secure, government-enforced community property rights are discussed in section 3.
De facto property rights are modeled as the outcome of a war of attrition between a commercial actor and a resource owner. Resource extraction is assumed to require a specific factor (capital) that is available to the firm, but not to the community. 8 The possibility of bargaining arises from the complementarity between the firm and the community in terms of access to the factors of production required for resource exploitation. The firm has access to capital, while the community may be able to control access to the resource as a consequence of devolution.
Each period the community is able to stop firm operations it obtains use and nonuse values from the unexploited resource, denoted by b . For example, in the case of forest, the community could use it for the collection of fuelwood and non-timber forest products, hunting, and other uses; it may also consider ecological services from the standing forest (e.g., erosion prevention, water retention) as well as non-use values (e.g., the cultural value of living near a forest). Note, however, that due to externality problems, b is unlikely to reflect the full social value of the forest.
If, by contrast, the firm wins the conflict, the firm receives profits v from unilateral resource extraction. Contrary to Engel et al. (2006) and Engel and López (2008) , we also allow for the possibility that the community receives a positive, minimum payment from the firm even in the case IED Working Paper 8 of unilateral exploitation by the firm. Such a payment has been observed, for example, in Indonesia (see Palmer, 2006) . Let this minimum payment be denoted by In general, the party that is able to stay in a potential conflict longer wins the war of attrition. The results of the conflict game are presented in figure 1 and shown formally in Engel et al. (2006) . Given that the game is played in a context of perfect information, the intuition behind these results is as follows. 
in figure 1, is derived by computing for each player the maximum time that he can stay in conflict and still receive a non-negative payoff, and by then equating these maximum times.
Firm wins potential conflict
Community's valuation of unexploited resource
Resource extraction profits
Community wins potential conflict
Resource extraction unprofitable If v > + min C , the firm is able to stay in conflict longer than the community and thus wins the conflict. In this case the firm effectively has access to both the resource and capital and is able to exploit the resource unilaterally with only the minimum payment made to the community. The community effectively loses its property rights over the resource and its payoff is given by
then the community is able to stay in conflict longer than the firm, and is thus able to self-enforce its property rights over the resource. In the absence of bargaining, community payoffs are given by the present value of the flow of benefits from the unexploited resource to the community,
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September 2009 7 As argued in Engel et al. (2006) , inspection of the boundary condition indicates that the community is more likely to self-enforce its property rights over the resource
is lower and when the community's valuation of the unexploited resource ( b ) is higher. These results are intuitive. An increase in b raises the community's benefits from fighting, which allows it to stay in conflict longer, thereby raising the likelihood that it is able to win the conflict. Similarly, a higher discount rate induces the community to value the immediate fighting costs more than the long-run benefits from winning. This reduces the maximum length of time the community would stay in conflict and thus its chances of winning.
Community-firm contracting over resource extraction
We assume Rubinstein-type bargaining where a community and a firm make alternating offers to define a mutually agreed resource extraction contract. For an interior solution, the negotiation outcome can be presented in the form of an asymmetric Nash Bargaining Solution (NBS) (Muthoo, 1999) . Thus, the negotiated payments to the community ( C ) and firm ( F ) are obtained by solving the following Nash bargaining problem
where is the community's bargaining power vis-á-vis the firm ( differences in resource size between unilateral extraction and a negotiated agreement. The former also explicitly decompose the community's valuation of the unexploited resource into the true value and the proportion of this value considered by the community. 10 Muthoo (1999) distinguishes between players' inside and outside options. Inside options are defined as the payoffs obtained by each player while parties temporarily disagree and negotiations are ongoing (Bulow and Rogof, 1989) . Outside options are the parties' payoffs available when bargaining fails permanently (Binmore, 1985) . While inside and outside options differed in the presence of endogenous third-party interventions modeled by generally increasing (decreasing) in the firm's (community's) discount rate, but may also depend on other factors. The solution to the above Nash bargaining problem yields the following payment to the community
The total 'cake' to be divided in negotiations are the net profits from resource extraction ( v c ). The asymmetric Nash bargaining solution implies that each player obtains his reservation utility, and the remaining surplus is divided in proportion to bargaining power. Moreover, if the 'size of the cake' being divided does not exceed the sum of reservation utilities, negotiations fail and the conflict outcome results. That is, negotiations fail if
Linking negotiations and conflict
We now combine the conflict and bargaining components of our model by linking the reservation utilities to the results of the conflict component. If the community is able to establish de facto property rights in a potential conflict with the firm ( v < + min C ), its reservation utility is the present value of the unexploited resource ( C r b ), while the firm's reservation utility is its payoffs from using its capital in the next-best activity. Let the latter be denoted by d F . If the community is not able to establish de facto property rights over the resource, its reservation utility is given by the minimum payment received, while the firm receives resource extraction profits net of this payment. Thus: Engel et al. (2006) and Engel and López (2008) , they are assumed identical in our simplified version of the model. 11 For simplicity, it is assumed that negotiations fail in the case where the size of the cake just equals the sum of reservation utilities. It is easy to see that negotiated payments in this case would just equal reservation utilities, so that negotiation and conflict yield the same results. 12 For simplicity, it is assumed that the firm wins the conflict in the case where v just equals + min Substituting from (4a) and (4b) into (2) and (3) By contrast, if the community can establish de facto property rights over the resource ( v < + min C ), each of the actors has control over one of the factors of production required for resource extraction. Thus, gains from trade are possible as long as extraction profits are large enough to more than compensate both actors for their respective reservation utilities. Substituting from (4a) and (4b) in (2) and ( Region I and II are both associated with negative environmental outcomes (resource extraction). Specifically, the level of resource extraction in both region I and II is chosen to maximize net profits, v c . 13 Community welfare is lowest in region I. Equation (5) also implies that the community's payoff from a negotiated agreement (
increasing in the value of the unexploited resource ( b ), the profitability of resource extraction ( v c ), and the community bargaining power ( ); it is decreasing in the community's discount rate ( C r ) and independent of blockading costs ( s ). 13 In a more sophisticated model one might consider a consideration of local environmental impacts by the community, yielding a lower resource extraction level in a negotiated agreement than in the case where the firm extracts unilaterally. A study of negotiated logging contracts in Indonesia showed, however, that most logging contracts did not contain effective environmental provisions (Palmer and Engel, 2007) . 
Impacts of globalization
Globalization increases the profitability of commercial resource extraction. Our results summarized in equation (5) and figure 2 indicate that an increase in v has three effects, two discrete and a continuous one. The first discrete effect is to raise the probability that the firm will succeed in unilateral resource extraction (region I becoming more likely vis-à-vis regions II and III). This implies that, as long as community property rights to the resource are weakly enforced by the government, globalization may undermine efforts of decentralization. State withdrawal from resource management in the course of decentralization may in this sense fail to achieve the goal of communities developing a sense of ownership over the resource. Moreover, such a shift from region II or III to region I would imply a reduction in community welfare as community payoffs fall to
Of course, unilateral exploitation by the firm is a somewhat extreme result. If the increase in v from globalization is not strong enough to prevent the community from self-enforcing its property rights over the resource, an outcome in region II or III is still feasible. Our model results imply that the community's payoffs from a resource extraction agreement increase in v (continuous effect within region II). As a consequence, the community is also more likely to prefer a resource extraction agreement over the alternative of resource conservation (second discrete effect, making region II more likely vis-à-vis region III).
Thus, globalization increases the relative profitability of intensive resource extraction over less environmentally damaging uses; it thereby induces incentives for communities to cooperate with the firm in the form of resource extraction contracts. This comes at a cost to the environment if a shift from region III to region I or II occurs.
14 In summary, the model results hence confirm the observation that globalization -by raising the value of intensive resource extraction vis-á-vis that of less environmentally damaging uses -leads to an increased incidence of commercial resource extraction to the detriment of the environment. Moreover, globalization reinforces problems of insecure community property rights and weak state enforcement. Communities only gain in material terms if they succeed in maintaining de facto property rights over the resource through self-enforcement. Otherwise, community welfare decreases as the increased profitability of resource extraction strengthens commercial actors enough to induce a shift into region I. IED Working Paper 8
Policy options to counteract negative impacts
We now consider four alternative policy options aiming to correct for undesirable effects on environment and community welfare: (i) external property rights enforcement; (ii) poverty alleviation measures; (iii) provision of alternative income opportunities; and (iv) incentive payments. What are the impacts of these policies on the interplay of decentralization and globalization in resource management? We will see that impacts may be sometimes perverse, and that important complementarities exist among the four policy approaches.
External property rights enforcement
Our analysis in section 2 shows that globalization aggravates the problems of insecure community property rights that have been highlighted in studies of current decentralization processes. How would the provision of more welldefined, secure, and government-enforced property rights for local communities impact on environmental outcomes and community welfare? In our model, this would imply that the issue of self-enforcement ('the conflict game'),
represented by the line v = + min C in figure 2, would become irrelevant. The firm could no longer succeed in extracting the resource unilaterally without community consent.
The only relevant line in figure 2 would be the condition for
. Communities above and to the left of this line would make resource extraction agreements, while those below and to the right of this line would opt for resource conservation. Environmental outcomes and payoffs will change for those communities previously located in region I, i.e., those that were unable to self-enforce their property rights over the resource. This is illustrated in figure 3 . Communities in region Ia will use their improved property rights to negotiate resource extraction agreements, thus benefiting from higher payoffs, but still to the detriment of the environment. For communities in region Ib, external property rights enforcement will improve both environmental outcomes and community welfare. These are communities whose valuation of the resource is high enough (or resource extraction profits in the area low enough) to make them prefer conservation over a feasible resource extraction deal. In summary, external property rights enforcement may not always improve environmental quality as communities may opt to use their improved rights to strike better resource extraction deals; environmental outcomes, however, do not deteriorate, and in some cases may improve. External property rights enforcement also unambiguously improves community welfare for those communities previously unable to self-enforce their property rights. Note that poorer communities (with higher discount rates) are more likely to fall into this group. 15 Thus, providing more secure property rights would likely help in poverty reduction as it prevents poor communities from being exploited by external, commercial actors.
Additional conservation

Poverty alleviation
Since poorer communities tend to have higher discount rates, we model the impact of a poverty alleviation programme as a decline in r C . 16 This has two discrete and one continuous effect. First, inspection of the boundary condition in equation (1) shows that a reduction in the community's discount rate while holding all else equal would increase , thus shifting the boundary line to the left and increasing the likelihood that v < + min C . This would place those communities previously located just to the left of the boundary line in region I, inside region II or III (see figure 4) . In other words, communities have an increased likelihood of being able to self-enforce their property rights over the resource vis-à-vis the firm, leading to an increase in community welfare.
Second, a decrease in r C raises the community's bargaining power in negotiating agreements with the firm. Thus, poverty alleviation raises the community's payoffs from a resource extraction agreement, C (continuous effect within region II). Third, a reduction in discount rate increases the net present value of the unexploited resource obtained, hence rotating the boundary condition for negotiation breakdown up and to the left. Communities formerly to the left of this line in region II are therefore more likely to be interested in conservation as a resource management strategy (second discrete effect).
15 Richer communities typically have larger amounts of assets than poorer ones that can be used as collateral when seeking third party financing. Hence, discount rates are expected to be lower because interest rates for refinancing would include a lower-risk premium. 16 Poverty may also affect community valuation of the unexploited resource (b), but the direction of the effect is unclear. While poorer communities may be less resource dependent, they may assign higher values to the local ecological services provided by the resource (e.g., NTFP provision, water quality). In summary, poverty alleviation, in addition to its direct impacts on community welfare, may also allow communities to strike better resource extraction deals with commercial actors. Therefore, welfare effects are unambiguously positive. Environmental impacts, however, may be unchanged if communities opt for such deals; environmental improvements are achieved only if poverty alleviation induces an increase in the present value of the unexploited resource strong enough so that communities prefer conservation over a resource extraction agreement. Note, moreover, that there may be little improvement for the poorest communities -these are more likely to remain in region I even after the policy and thus have no negotiated payoffs and no ability to enforce conservation. IED Working Paper 8
Community's valuation
Provision of alternative income opportunities
Another relevant policy intervention is to improve the community's alternative income opportunities outside the resource sector. 17 This can be modeled in our setting as an increase in the community's opportunity costs of time, and thus blockading costs, s. The results summarized in equation (5) indicate that this has only one, discrete effect. An increase in s lowers the value of , thereby increasing the likelihood that the firm can establish de facto property rights over the resource and exploit it unilaterally. In figure 2, this effect could be reflected as a rightwards shift in the line for the boundary condition of the conflict game
). An outcome in region I becomes more likely vis-à-vis outcomes in region II or III. If a shift to region I occurs, community payoffs fall to min C . Intuitively, providing improved income opportunities outside resource use reduces the community's ability to collectively enforce property rights over the resource because the opportunity costs of conflict increase. In turn, it is easier for commercial actors to extract the resource unilaterally and keep most of the benefits from doing so. This may well dampen the direct welfare improvement provided by the policy, an unintended side effect not usually considered by policymakers. Environmental impacts may also be negative if the outcome shifts from region III to region I. In other words, some of the welfare improvement intended by the policy may be dissipated to commercial actors, while resource exploitation continues at the detriment of the environment.
Incentive payments
Incentive payments, such as 'payments for environmental services' (PES), are an increasingly popular mechanism to translate external, non-market values of the environment into real financial incentives for local actors (e.g., Pagiola et al., 2002; Ferraro et al., 2005; . Incentive payments to potentially eligible communities are made conditional on the adoption of more sustainable land use practices or conservation measures.
In our model, incentive payments increase the community's per-period valuation of the unexploited resource ( b ).
This can be visualized in figure 2 as a horizontal shift to the right from any given starting point, while keeping the location of the boundary conditions constant. Our results in equation (5) imply that incentive payments have two discrete and one continuous effects. First, an outcome in regions II or III becomes more likely vis-à-vis region I. This happens because by raising the community's benefits from protecting the resource, the payment raises the community's willingness and ability to stay in a potential conflict. Communities are thus more likely to obtain de facto property rights over the resource, implying a gain in community welfare. Second, an outcome in region II becomes less likely vis-à-vis region III, making resource conservation more likely. This is not surprising since the incentive payment is made conditional on conservation.
The continuous effect of an increase in b is less obvious and has important policy implications. As C is increasing in b , the introduction of incentive payments raises community payoffs from a resource extraction agreement. This means that incentive payments, if not designed carefully, would simply lead to better resource extraction deals for communities rather than resource conservation. Intuitively, the mere option of an incentive payment raises the community's reservation utility. The firm, realizing this, will also raise its offer to the community, as long as the firm can still retain enough resource extraction profit to be better off than under its next-best activity. Thus, the attempt to use incentive payments to compensate the community for the lost payoffs from resource extraction may be futile. It may not be sufficient to compensate the community for the expected payoff from an extraction agreement that it would have had prior to the implementation of the incentive payment; a higher payment may be necessary to achieve resource conservation, namely one that raises the community's reservation utility to the point where 'the cake' from resource extraction becomes too small to compensate both actors for the loss of their reservation utilities (inducing a shift into region III).
18
18 If incentive payments reflect the true social value of resource conservation, negotiation failure may, of course, be socially efficient. In reality, however, the fact that many environmental services provided by local resources such as forests are public goods Policy options to counteract negative impacts
September 2009 13 In summary, while the introduction of incentive payments tend to have positive impacts on community welfare, payments need to be designed very carefully to induce a shift from an outcome in region I or II to region III. Otherwise payments would be environmentally ineffective, because communities would either use the option of the payment to negotiate better resource extraction deals with commercial actors (region II) or would be unable to enforce resource conservation (region I).
Incentive payments and povertyenvironment trade-offs
It is often argued that incentive payments could be the 'one stone' to tackle the 'two birds' of environmental sustainability and poverty alleviation (see, for example, Landell-Mills and Porras, 2002) . Our results imply that where decentralization and globalization are leading to community interactions with commercial actors over resource extraction, there may be tradeoffs between the two objectives. If the objective of the payment scheme is to maximize environmental service provision with a given budget, it should target those communities for which relatively small payments can induce the desired conservation outcome. In figure 2 , inclusion in an incentive payment scheme will shift the location of a particular community to the right by the amount of the periodic payment made, because it raises the community's per-period valuation of the unexploited resource ( b ) by this amount.
As discussed previously, to be environmentally effective, the payment has to induce a shift from region I or II into region III. Such a shift could be achieved at low cost for communities close to, but to the left of the thick line in figure 5 . Note that the location of this line depends on model parameters. In particular, an increase in the community's discount rate shifts the thick line to the right. To see this, first recall that is decreasing in r C (communities with higher discount rates are less likely to win a potential conflict with the firm). Second, negotiation failure is also less likely for higher values of r C . Thus, for given values of b and v , a community is less likely to be located (e.g., biodiversity, mitigation of climate change), budgets for incentive payment schemes tend to be limited and are unlikely to represent the full social value of resource conservation. Rather, the issue is often one of maximizing environmental benefits with a given budget (see also section 3.5).
close to the thick line in figure 2 where discount rates are higher. Our model therefore implies an important tradeoff between targeting the poorest communities and achieving the maximum amount of environmental benefits with a given budget. 
Community
Complementarities among policy approaches
The results in sections 3.1 to 3.5 highlight the complexities of policy design in a context where decentralization and globalization have led to interactions between local resource-dependent communities and commercial actors interested in resource exploitation. In particular, globalization induces two main difficulties that complicate policy making in a decentralized setting. IED Working Paper 8
First, by raising the extractive value of the resource, globalization may lead to communities joining forces with commercial actors through negotiated resource extraction agreements. Policies aimed at improving environmental outcomes may also impact on the community's reservation utility and thereby its payoffs in negotiations. This may counteract the policy's objective by providing an incentive for the community to opt for a resource extraction agreement rather than conservation.
Second, with a lack of effective state enforcement of community resource property rights, communities may be unable to assume de facto ownership over the resource, while commercial actors succeed in exploiting resources without community consent. This may result in a situation where a community prefers conservation but cannot enforce it, or one where a community approves of resources being extracted, but cannot join in the benefits as the firm gets away with paying only minimal compensation. Policies aimed at reducing pressure on the resource may unintentionally increase such pressure by undermining the community's ability to self-enforce its property rights, as was seen in the case of providing improved income opportunities outside the resource sector.
Combining different policy approaches can help to improve effectiveness and reduce complexity of policy design. Clearly, with secure property rights the impacts of the other policies are more straightforward. The negative effect of a policy providing improved income opportunities would disappear. The only relevant condition for effective conservation would be the condition for negotiation failure:
Any incentive payment that raises the value of the unexploited resource high enough to satisfy this condition will be environmentally effective. Note, however, that poorer communities with higher discount rates still require larger payments, so that the trade-off between the objectives of maximizing environmental service provision and poverty reduction remains. This implies that a combined strategy of poverty alleviation and incentive payments may be better than relying on payments alone to reach both objectives.
While it appears that providing more secure property rights for local communities is a desirable strategy in any case, it may by itself not succeed in improving environmental outcomes. As discussed in section 3.1, conditions may still be such that communities use their property rights over the resource to make joint extraction agreements with the firm rather than opting for conservation. This happens if condition (6) does not hold. Incentive payments and/or poverty alleviation measures could then be used to induce condition (6) to hold. A policy that does not affect the relevant parameters of this equation, as, e.g., the provision of alternative income opportunities outside the resource sector, will not be environmentally effective in this case.
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Conclusions
Decentralization and globalization have profoundly affected the links between poverty and natural resource management. In this paper, we have argued that globalization implies that -contrary to common practice in most of the more formal literature on decentralization -communities can no longer be considered in isolation. In this paper, we present a model that incorporates interaction between local communities and commercial actors interested in intensive resource extraction.
Model results illustrate that globalization complicates decentralization policy, exacerbating the weaknesses of current decentralization programmes that have been discussed in the literature, such as weak community property rights and the presence of externalities. With a lack of effective state enforcement of community resource rights, communities may be unable to assume de facto ownership over the resource while commercial actors succeed in exploiting resources without community consent. In this sense, globalization may undermine decentralization policy, which tend to be based on the idea of communities developing a sense of ownership over the resource. Rather, the combination of decentralization and globalization may result in a situation where a community prefers conservation but cannot enforce it, or one where a community approves of resources being extracted, but cannot fully join in the benefits since the firm reaps the lion's share. Perhaps unsurprisingly, the poorest communities are most disadvantaged, as high discount rates and low bargaining power prevent them from self-enforcing their property rights and negotiating fair agreements. Even if communities are able to effectively establish control over their resources, globalization may lead to communities joining forces with commercial actors through negotiated resource extraction agreements.
Globalization thus reinforces the need for policies to overcome weaknesses in current decentralization programmes. Our analysis shows that a policy aimed at improving environmental outcomes may affect community payoffs in negotiations with commercial actors, which may counteract the policy's objective. Also, policies aimed at reducing pressure on the resource may unintentionally increase such pressure by undermining the community's ability to self-enforce its property rights, as was seen in the case of providing improved income opportunities outside the resource sector. Poverty alleviation can strengthen the community's position vis-á-vis commercial actors, but, if not far-reaching enough, may still result in communities selling off resources for short-term economic benefits with few if any environmental improvements.
Incentive payments are a promising approach to overcome this as they translate external values of resource conservation into real financial incentives for local communities. Yet, our results show that designing such schemes effectively is highly complex and implies tradeoffs between targeting the poorest communities and achieving the maximum amount of conservation with a given budget. Providing more secure property rights is a policy that could achieve both environmental improvements and poverty reduction. While the potential of this policy in terms of environmental outcomes remains limited by the presence of externalities, property rights provision and enforcement helps to reduce the complexity in the design of other policies, thus implying strong synergies between the policy options. This implies a key role for the state in ensuring that property rights for local resource-dependent communities are clear and secure. A second-best solution would be for third-party organizations such as those implementing incentive payments schemes to help communities in property rights enforcement (e.g. in lowering blockade costs). IED Working Paper 8
Clearly, no single policy option provides a panacea for dealing with the problems of implementing decentralization policy in a context of globalization as defined in this paper. We have demonstrated how a mix of policies, combining incentive payments along with the provision of more secure property rights and poverty alleviation has the potential to improve both environmental outcomes and community welfare. With increasing demand for natural resources in both the developed and developing worlds and increasing integration of poorer, rural communities into global markets, there is certainly a need for both more integrated and innovative policy approaches than have been used in the past. To implement these effectively on a case-by-base basis, however, first requires a deeper understanding of how decentralization affects resourcedependent communities exposed to commercial actors wanting access to resources.
